sphenoid sinus, making defect closure particularly challenging, despite the use of different materials and techniques 5 . Postoperative persistent CSF rhinorrhea is still a frequent and undesirable complication of paraclinoid aneurysm surgery, with the potential to cause meningitis, tension pneumocephalus, the need for repeated surgical interventions, and prolonged hospitalization.
This report describes the successful management of CSF rhinorrhea after anterior clinoidectomy with an endoscopic mucosal nasal septal flap and fat graft 6 , proposing a management plan and a change in the paradigm on how this complication is treated.
Anatomical considerations of the ACP
From a superior view, the ACP appears as a triangular mass with its base located in the medial part of the posterior border of the lesser sphenoid wing, and its tip projecting medial-posteriorly. Anteriorly, the base of the ACP continues with the medial end of the sphenoid ridge. Medially, the base attaches to the body of the sphenoid bone by the posterior and anterior roots of the lesser sphenoid wing. The anterior root forms the roof of the optic canal. The posterior root (the optic strut) extends from the lower margin of the base of the ACP to the body of the sphenoid bone, forming the anterior part of the lateral and inferior walls of the optic canal, and separating the optic canal from the superior orbital fissure (Figure 1) .
From an endonasal transsphenoidal perspective, the optic strut corresponds to the lateral optic-carotid recess (OCR), the main route for pneumatization of the ACP (Figure 2 ). Therefore, localizing the defect when repairing a CSF fistula via an endoscopic endonasal approach is relatively easy.
Intraoperative closure of ACP defects after anterior clinoidectomy
Preoperative planning for paraclinoid aneurysm surgery routinely includes a head CT scan with bone window to study the anatomy of the ACP (Figure 3) . If the optic strut is pneumatized, special care should be taken when closing the dural defect to avoid CSF fistula. Also, top-down infraction of the sphenoid sinus mucosa should be avoided during ACP removal and optic strut drilling with the use of a diamond burr. After the aneurysm is clipped, a muscle graft is plugged into the bone defect and secured in place with fibrin glue.
Endoscopic endonasal treatment of CsF fistula
The technique for endoscopic endonasal surgical repair of the CSF leak corresponds to a variation of the Combined Endoscopic Transnasal/Transeptal Binostril Approach 7 . The first step is a caudal septal incision, followed by bilateral subperichondrial dissection and cartilaginous/bony septum removal, keeping the septum cartilage with an "L" shape to prevent nose deformity.
Then, a pedicled nasoseptal flap is harvested ipsilateral to the anterior clinoidectomy and CSF fistula (contralateral to the septal incision) and placed in the nasopharynx. Next, unilateral opening of the anterior sphenoid sinus wall is done with a micro-Kerrison punch, and the sphenoid rostrum is drilled. The sinus mucosa that lines the bone defect region is reflected carefully, exposing the OCR and allowing for visual confirmation of the CSF fistula. Finally, a small fat graft removed from the thigh or abdomen is plugged into the bone defect and the nasal septal flap is positioned to cover the entire region. Spongostan Patients are kept at bed rest for 24 hours after surgery. Anterior nasal packing is removed on postoperative day 2. With confirmation that the CSF leak has been resolved, patients are discharged home on day 3.
Case illustration

Case 1
A 43-year-old woman with a family history of brain aneurysms was diagnosed with an incidental left incidental ophthalmic ICA aneurysm. She underwent elective surgery, with a Dolenc approach and epidural anterior clinoidectomy (Figure 4 ). The aneurysm was successfully clipped and the skull base reconstructed uneventfully. A routine head computed tomography (CT) scan on postoperative day 1 revealed no complications.
On postoperative day 3, the patient developed a CSF rhinorrhea through the left nostril. A new CT scan did not show radiological changes. Conservative treatment was started, with a lumbar drain, bed rest, and acetazolamide. After 3 days, a new CT scan did not show increased pneumocephalus.
After 5 days of conservative treatment, CSF rhinorrhea persisted if the lumbar drain was closed. Decision was made to perform endoscopic endonasal surgery and an ipsilateral mucosal nasal septal flap was used to reconstruct the skull base as previously described ( Figure 5 ). CSF rhinorrhea did not recur, and the patient was discharged home 3 days after. A 50-year-old woman was diagnosed with a right ophthalmic ICA aneurysm after radiological investigation due to unrelated persistent headaches. She underwent elective surgical clipping of the aneurysm with a Dolenc approach combined with epidural anterior clinoidectomy, and the skull base was reconstructed uneventfully. A head CT scan on postoperative day 1 did not show complications.
Right nostril CSF rhinorrhea started on postoperative day 2, and a head CT scan did not reveal any changes. As in the previous case, conservative measures were started, including a lumbar drain, bed rest, and acetazolamide.
On postoperative day 5, the patient complained of worsening headache and a new head CT scan demonstrated significant increase in pneumocephalus ( Figure 6 ). An endoscopic endonasal approach was performed and an ipsilateral mucosal nasal septal flap was used to reconstruct the skull base ( Figure 7) . The patient was discharged home without symptoms 3 days after the procedure.
DIsCussIoN
Different techniques for anterior clinoidectomy have been proposed in the literature. Initially reported as an intradural procedure, the resection of the ACP has also been described as an extradural resection, intradural resection, hybrid extra/intradural resection, fracture removal, drilling removal, and ultrasonic. Although each has its advantages and disadvantages, there is still no consensus on the best method to safely remove the ACP and avoid CSF rhinorrhea 8, 9, 10, 11, 12, 13, 14, 15, 16, 17 . Further, there is even less literature on how to proceed when this worrisome complication does occur. Previous reports of endoscopic endonasal management of this type of CSF fistula mainly described the use of free grafts 18, 19 , but the use of nasal septal mucosal flaps has not been objectively proposed.
Greater interaction between the fields of neurosurgery and otolaryngology, driven mainly by the multidisciplinary treatment of pituitary and skull base tumors, has allowed for techniques attuned in one specialty to be tested and proven useful in complementary ways. Our proposal is a good example of this tendency: creating an endoscopic nasal septal mucosal flap, a common otolaryngologic endoscopic procedure, can be an effective surgical treatment for a complication derived from a vascular neurosurgical procedure.
Conservative measures such as bed rest, lumbar drain, and acetazolamide should continue to be advocated because low-flow fistulas can resolve spontaneously, depending on the degree of failure presented by the graft used for closure of the optic strut during the aneurysm clipping procedure. Sequential head CT scans are helpful in deciding whether to maintain conservative treatment or opt for direct surgical repair, as late occurring or progressively increasing The classical neurosurgical management of postoperative persistent CSF fistula has been re-operation with opening of the previous craniotomy and redoing reconstruction over the optic strut. Transcranial reoperation techniques are actually repetitions of the same alternatives that can be used during the aneurysm surgery, including packing with wax or methylmethacrylate, packing with fat and applying fibrin glue, rotation of a vascularized pericranial flap over the defect, associated with diversion of CSF through a lumbar drain during the first postoperative days to help the healing process 5 . Our proposal for the endoscopic endonasal treatment with a fat graft and mucosal nasal septal flap is a change in the paradigm on the way neurosurgeons manage this type of complication after aneurysm surgery. The Combined Endoscopic Transnasal/Transeptal Binostril Approach technique provides the advantages of allowing two surgeons to manipulate surgical instruments simultaneously; a robust pediculated tissue to help in the closure of the skull base defect; and preservation of one side of the nasal septum mucosa, avoiding nasal septal perforation and nasal crusting on one side of the nasal cavity. The endonasal repair has shown to be effective in resolving CSF rhinorrhea after anterior clinoidectomy when conservative measures have failed. Both reported cases give a clear example that this technique is safe and relatively simple when neurosurgeons work in conjunction with otolaryngologists. It has the great advantage of avoiding reopening the craniotomy, and since there is no need for a postoperative lumbar drain, it also reduces hospitalization and patient discomfort.
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